Oestrogen requires the insulin-like growth factor-I receptor for stimulation of prolactin synthesis via mitogen-activated protein kinase.
Sex steroids and growth factors interact at the intracellular level in a variety of tissues to control numerous physiological functions. Oestrogen is known to stimulate prolactin synthesis and secretion, but the effect of insulin-like growth factor (IGF)-I is less clear. We used GH3 cells, a somatolactotroph cell line, to study the interaction of 17beta-oestradiol (E(2)) and IGF-I on prolactin protein levels and the intracellular mechanisms involved. Cell cultures were treated with E(2) (10 nM) and/or IGF-I (10 ng/ml) for 8 h. The real-time reverse transcriptase-polymerase chain reaction, Western blot and enzyme-immunoassay were used to determine changes in prolactin mRNA and protein levels. At this time-point, there were no significant changes in cell number, prolactin mRNA expression, or the amount of secreted prolactin. However, E(2) increased intracellular prolactin concentrations. IGF-I alone had no effect, but blocked the stimulatory effect of E(2). MAPK (ERK1/2) activation, as determined by Western blot analysis, increased with both E(2) and IGF-I, but not with the combination of these factors. The MAPK inhibitor PD98059 blocked the ability of E(2) to increase intracellular prolactin concentrations. Similarly, the IGF-I receptor antagonist, JB1, blocked the effect of E(2) on prolactin synthesis and MAPK activation, as did the oestrogen receptor antagonist ICI182 780. These results suggest that, to stimulate prolactin synthesis, E(2) activates the MAPK cascade and that this requires the presence of both oestrogen and IGF-I receptors.